Abstract Purpose: Studies into the preferences of patients and relatives regarding informed consent for intensive care unit (ICU) research are ongoing. We investigated the impact of a study's invasiveness on the choice of who should give consent and on the modalities of informed consent. Methods: At ICU discharge, randomized pairs of patients and relatives were asked to answer a questionnaire about informed consent for research. One group received a vignette of a noninvasive study; the other, of an invasive study. Each study comprised two scenarios, featuring either a conscious or unconscious patient. Multivariate models assessed independent factors related to their preferences. Results: A total of 185 patients (40 %) and 125 relatives (68 %) responded. The invasiveness of a study had no impact on which people were chosen to give consent. This increased the desire to get more than one person to give consent and decreased the acceptance of deferred or two-step consent. Up to 31 % of both patients and relatives chose people other than the patient himself to give consent, even when the patient was conscious. A range of 3 to 17 % of the respondents reported that they would accept a waiving of consent. Younger respondents and individuals feeling coerced into study participation wanted to be the decision makers. Conclusions: Study invasiveness had no impact on patients' and relatives' preferences about who should give consent. Many patients and relatives were reluctant to give consent alone. Deferred and two-step consent were less acceptable for the invasive study. Further work should investigate whether sharing the burden of informed consent with a second person facilitates participation in ICU research.
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Introduction
Research is essential to further medical knowledge and eventually improve patient care [1] . Informed consentrespectful of a patient's autonomy-is a key ethical requirement in human research. It implies a competent patient, complete information about the study (including all invasive procedures) in plain language, and sufficient time to decide upon participation.
Since revelations about scandalous human studies carried out without subject consent [2, 3] , developed countries have enacted laws that bind the investigators [4, 5] to standards aimed at protecting patients. Application of these laws differs depending on the nature of the research and the study population. Most laws recognize vulnerable populations in need of enhanced protection, such as patients who are incompetent or critically ill [6] [7] [8] .
Patients in intensive care units (ICU) face acute clinical situations, with short therapeutic windows [9] . Sedation, pain, anxiety and fear can alter consciousness and impede decision-making [10, 11] , and the best practices for respecting patient autonomy in this context are still being debated [12] [13] [14] . If the patient lacks competency to give consent, the Good Clinical Practice and most national laws refer investigators to a surrogate-a legal representative, relative, or close friend, depending on the country [8, 11] . However, finding available surrogates in emergency settings and obtaining their informed consent for research is difficult [15, 16] . Moreover, their ability or willingness to take on such a responsibility has not been demonstrated, a challenge in which emotional burden plays a role [17] [18] [19] [20] [21] . To our knowledge, patients' and relatives' preferences regarding informed consent in ICU research have been investigated separately [22, 23] , but only once together [24] . The present study investigated the preferences of both patients and relatives as to who should give informed consent and the modalities of that consent, as well as the impact of study invasiveness. Such research is very important to the design of future studies and to help clarify the best approaches for improving medicine for critically ill patients.
Methods
We screened all adult patients that were discharged alive after ICU stays longer than 24 h between October 2006 and August 2007 (CC), and January 2008 and April 2008 (FG). Patients with cerebral impairment or psychiatric disorders according to their ICU clinical charts, aged below 18 years, and/or non French-speaking, were excluded. The patient, and relative when available, were met on wards 2-10 days after ICU discharge and asked to fill in the questionnaire individually. The investigator remained on hand to answer questions.
Since overly long questionnaires increase the risk of refusal, each patient-relative pair was randomly assigned one of two vignettes about a clinical study. Randomization was performed without stratification, using sealed, opaque envelopes to reduce bias (www.randomizer.org).
One vignette described a noninvasive study using retrospective data extraction from patient charts, without benefit or risk; the second vignette described an invasive study consisting of a prospective, randomized controlled trial, with a small risk and potential benefit to the patient (see online data supplement E1).
The questionnaire was developed using the saturation technique (see online data supplement E2 and [24] Table 1 ) and to analyze answers regarding consciousness and study invasiveness. We performed agreements and Kappa tests for the concordance of answers between pairs. Agreement tends to an overestimation due to the contribution of hazard. The Kappa assesses effects unrelated to hazard, but is imprecise and tends to underestimate concordance in the presence of multiple items with an uneven distribution, and if the most frequent response exceeds 80 % of answers, the Kappa is unusable [25] .
To identify factors independently associated with outcomes, multivariate logistic regression models were calculated considering all participants, with odds ratios and 95 % confidence intervals. Potential interactions between the different factors in all the multivariate models were also assessed. All predictors at a 0.05 alpha level in the univariate analysis were entered (factors: age, feeling coerced, invasiveness, and respondent groups).
Results
Of 462 eligible patients, 185 participated (40 %). The consort diagram ( Fig. 1) summarizes the distribution of patients and relatives, as well as self-reported reasons for refusal. Table 1 shows their characteristics. Patient age and gender distributions were similar to our general ICU population [age (mean ± SD): 64 ± 14 vs. 61 ± 18 years, male: 71 vs. 60 %, respectively]. Relatives were younger and more frequently female. Seventysix relatives were life partners (62 %), 34 were children (28 %), 3 were parents (2 %) and 10 were described as 'other' (8 %). Compared to the general Swiss population, matched by age (23 % primary, 46 % secondary and 31 % higher education), more respondents had a higher education [26] . Table 2 summarizes participant preferences regarding the person who should give consent, according to study invasiveness and the patient's state of consciousness. Study invasiveness had no impact on patient or relative preferences. Only the unaccompanied patient subgroup showed a difference between invasive and noninvasive study: more respondents wanted their family doctor to give consent for the invasive study-even more so when the patient was unconscious. More unaccompanied patients than patients with relative wanted their family doctor to give consent in the invasive study only. Significantly more patients and relatives wanted relatives to give consent on behalf of unconscious patients, whereas both patients and relatives preferred the patient to give consent if conscious. Up to 31 % of both patients and relatives considered that somebody other than the patient should give informed consent even when the patient was conscious. Up to 48 % of patients and 41 % of relatives considered that somebody other than the relative should give informed consent when the patient was unconscious. In such cases, the family or ICU doctors were the people designated, by up to 37 and 11 %, respectively. Independently of study invasiveness and the patient's state of consciousness, none of the patients or relatives chose a lay representative, judge or hospital doctor outside the ICU to give consent, and up to 17 % of patients and 10 % of relatives considered that giving informed consent was not necessary at all. The concordance of preferences between patients and relatives was good, and was not influenced by educational levels, relationship type or previous participation in clinical studies (results not shown). Table 3 summarizes results regarding the desire for more than one person to give consent and preferences about the type of informed consent, depending on study invasiveness and the patient's state of consciousness. State of consciousness made no difference and there was no difference between subgroups. There was good concordance between patients and relatives. More relatives wanted ''more than one person to give consent'' for conscious patients, and more patients with relative and more relatives preferred ''more than one person to give consent'' for unconscious patients in the invasive study vignette than in the noninvasive study one. Again, family or ICU doctors were often designated as the second person (results not shown). Fewer unaccompanied patients accepted deferred or two-step consent in the invasive study.
The number of participants desiring a signature and/or a witness did not differ according to study invasiveness or between subgroups. Up to 37/62 (70 %) patients with a relative and up to 44/63 (77 %) relatives desired a signature, while up to 32/63 (53 %) patients with a relative and up to 30/62 (55 %) relatives desired the presence of a witness (see online data supplement E3).
We performed multiple multivariate analyses of the whole population studied in order to investigate the potential factors associated with preferences, types and procedures of informed consent. Eight multivariate models are shown in the online data supplement, as well as submodels of the logistic regression analyzing conscious and unconscious patients separately (see online 
23 (20) 15 (25) 28 (24) Feeling coerced, n (%)
12 (11) 4 (7) 11 (9) * Definitions: patients unaccompanied = patients had no relative or relatives who were unavailable or refused to participate in the study, relatives = patients had an available relative who filled out the questionnaire°°p
patients unaccompanied were nonsignificant data supplement E4). Among the five factors identified in the univariate analysis and included in the final model, four had a significant impact. Study invasiveness and feelings of coercion had no impact on preferences for who should give consent, but they did increase the desire to have more than one person to provide consent and did decrease the rate of acceptance for deferred or two-step consent. Younger individuals were associated with lower acceptance of two-step consent and increased desire for signed or witnessed consent. We did not identify any significant interaction between the independent factors in any of the multivariate models.
Discussion
The impact of study invasiveness on the preferences of potential ICU research participants regarding informed consent has never been investigated. The strengths and originality of our study are the parallel evaluation of patients and relatives, and their greater appreciation of critical illness than the general population.
Our major finding was that study invasiveness had no impact on patient or relative preferences with regard to who should give consent. However, it did increase the desire to have that decision-making responsibility shared with a second person, especially when the patient was unconscious. Family and ICU doctors were often designated in such cases. Likewise, when the patient was unaccompanied, family doctors were considered the person best qualified to give consent. Study invasiveness tended to decrease the acceptance rate of deferred or twostep consent. Procedures for giving consent by signature, with or without witnesses, were neither influenced by invasiveness, nor, as our pilot study showed, by the patient's state of consciousness [24] . These findings add to previous data reporting that risks related to a trial do not change patients' preferences [23] .
The second relevant finding was that up to a third of patients and relatives would not wish to designate the patient as the consent-giver, even if he were conscious. This contrasts strongly with international and national rules advocating that the patient himself should give consent. When the patient was unconscious the majority of respondents chose relatives, but as many as 45 % preferred other people. This is in line with previous reports that only 26 % of respondents considered decision making by relatives to be acceptable in research situations [27] . These findings raise the important question of whether it is always judicious to confer the entire burden of responsibility for giving consent to relatives, or even to patients, in critical care research. The idea of obtaining informed consent from more than one person is noteworthy. This is in line with previous findings suggesting that relatives would like treating or ICU clinicians to be responsible for giving consent [22] . Moreover, in our study, none of the respondents would have turned to a lay person, judge or another hospital physician. The contribution of family or ICU doctors seems comforting to ICU patients and relatives, more so than from other unknown professionals. This contrasts with propositions by some lawyers who would like to see an attorney automatically attributed to any unconscious patient to be included in a study [28] .
The third surprising finding was that as many as 10 % of respondents considered informed consent unnecessary for an invasive study whereas as few as 17 % of respondents would waive consent for a noninvasive study, regardless of the patient's state of consciousness. Taken together, these results show that people want to be informed, consulted and allowed to give consent to a study, whatever its nature. This is in contradiction with some current rules that would allow a waiving of consent for observational studies [29] . The suggested requirement for dual consent in which one person should be the family or ICU doctor might be a solution regarding the exceptional and specific circumstances of emergencies [30, 31] . Our results were also consistent with literature in which between 50 and 86 % of respondents accepted deferred consent [22, 32, 33] . This suggests that, depending on the importance of the study and provided there has been a scrupulous examination by an IRB or an Ethics Committee, critical care studies with short therapeutic windows may be started without consent [34] . Information about the trial and informed consent to continue the study should be provided as quickly as possible.
Unlike recent publications, our study showed close parallels between patients and relatives with regard to who should give consent [35] .
Younger respondents seemed to have a greater desire to decide for themselves than older ones, as expressed by a higher rate of self-designation as consent-giver, and a decreased willingness to use two-step consent or the requirement of consent with a signature or a witness. Only (6) 4 (7) 3 (10) 6 (10) Ethics committee 1 (2) 1 (3) 1 (2) 3 (5) 2 (7) 2 (3) Informed consent not necessary 7 (10) 1 (3) 6 (10) 6 (8) 2 (7) 6 ( (5) 2 (7) 10 (16) Relative 5 (7)°1 (3)°9 (14)°39 (61) 14 (48) 37 (59) Family doctor 1 (2) 0 (0) 2 (3) 1 (2) 4 (13) 3 (5) ICU doctor 5 (7) 1 (3) 5 (8) 7 (11) 3 (10) 6 (9) Ethics committee 0 (0) 1 (3) 0 (0) 1 (2) 1 (3) 1 (2) Informed consent not necessary 3 (5) 4 (13) 4 (6) 4 (6) 5 (17) 3 ( (4) 1 (3) 0 (0) 8 (13) 1 (3) 3 (4) Note: The calculation of the percentages can differ slightly from the numbers reported on this a Agreement between patients with relative and relatives expressed as Kappa (%) were of 0.61 (81) for the designation of the person who should give consent in the case of a conscious patient for the invasive study, and 0.26 (65) for the noninvasive study, while in the case of an unconscious patient, the percentage was of 0.35 (66) for the invasive study, and 0.42 (65) for the noninvasive study b lay representative, judge or hospital doctor outside the ICU a small proportion of participants reported feeling coerced. However, this feeling increased the desire to have more than one person to give consent and decreased the rate of acceptance of deferred or two-step consent. These results should remind researchers that their attitude during the procedure of seeking consent can have an impact on inclusion rates [15] .
Overall, a high rate of patients and relatives did desire a signature and the presence of a witness for informed consent, independently of study invasiveness. Our results confirm that seeking out relatives to give consent when the patient is unconscious is the right thing to do, as is currently the practice for ICU research in most countries.
Our study presents some limitations. Firstly, the 40 % patient response rate is low. Nonetheless, this was an increase on our pilot study. Such participation rates are not rare in ICU research [20, 23, 24, 36, 37] , especially for complex questionnaires on vignettes. This is undoubtedly due to patients' considerable residual fatigue and other impairments after recent ICU stays (Fig. 1) . The 68 % response rate among relatives is acceptable. Secondly, we cannot exclude the bias that respondents may have been favorably predisposed towards research [38] . However, the equal participants' distribution in the two study groups (invasive and noninvasive) and the fact that the patient characteristics were similar to usual ICU populations, suggests that our data is representative. Thirdly, the study design precludes direct comparisons of how any individual would feel about both the invasive and the noninvasive study. We considered it too confusing to ask the same participant to compare the two study types in conscious and unconscious patients. As for randomized controlled trials we assume that the groups are similar at baseline. Also, our vignettes may not represent the most frequent research situations in critical care. Fourthly, the results come from a single center in Switzerland and might not be applicable to other centers or countries. Cultural differences might play a role. However, our findings are in accordance with previous US or Canadian publications [22, 23] . This might enhance the credibility of our study's original findings.
Conclusion
Our study provides helpful information on informed consent procedures. The surprising finding was that study invasiveness had no impact on the choice of who should give consent. Invasiveness increased the desire that consent be given by more than one person and decreased the acceptance rate of deferred or two-step consent. Our results confirm that current research rules comply with people's wishes, i.e. that consent be given by themselves when patients are conscious and by the relative when unconscious. When patients are unaccompanied, they prefer that someone they know is asked to give consent. The original idea to have a second person available-for example, family or ICU doctors-who would give consent together with the patient or the relative could be helpful and might also reduce feelings of coercion expressed by some participants. Further studies should 
